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Claims 

1. A hydrocarbon fu^ autotii^mal reformer assembly compriang: 

a) a catalyst bed, said catalyst bed including an inlet end; 

b) an air^uel/stean miwng station adjacent to said inlet end of sad catadyst b&i, said 
mixing station including an inlet chamber, a manifold interposed between said inlet 
diamt^r ami ^id catalyst b^ inlet end. and a plurality of cylindrical transf^ tubes 
extending through said manifold from said Inlet chamber to said inlet end of saud 
catalyst be6: 

c) a plurality of gas entry passages in side walls of each of said transfer tubes, each of 
S£ud gas passages ha\^ng an a)ds which is perpendicular to an axis of said tr^sf^ 
tubes, each of said gas entry passages being spaced apart from said catalyst bed inlet 
end a distance whi(^ is at least two times the diameter of said cyllndricatf trauisfer 
tubes; 

d) a first gas inlet passage opening into said inlet chamber; and 

e) a second gas inlet passage opening into said manifold. 

2. The autotherm^ reformer assembly of Claim 1 further comprising a vaporizer 
station connected with one of said first or second gas inlet passages, said vaporizer 
being operable to v^orize a f uel/stean mixture prbr to ^try of the mixture into said 
mmng station. 

3. A method for mixing a fuel/steam gas with an oxidant gas to form an essentially 
homogeneous ftjei/steam/oxidant mixture suitable for use in an autottiermai fuel gas 
r^orm^ cat^y^ bed. seud method comprising the st^s of: 

a) providing an autothermal reformer catalyst bed having an inlet end; 

b) providing an air/fuel/steam mixing station adjacent to said inlet end of said catalyst 
bed, said mixing station including an inlet chsunber, a manifold inteiposed between 
s^d inlet chamber and ^id catalyst bed inlet end; 

c) providing a plurality of cylindrical transfer tubes extending through said manifold 
from said inlet chaunber to said inlet end of said catalyst bed each of said cylindrical 
transfer tubes having a plurality of gas entry passages in side walls of each of said 



transfer tubes, each of sad gas passages having axis which is perpendicular to an 
axis of said transfer \ubes, each of said gas entry passages being spaced apart from 
said catalyst bed inlet end a distance which is at least two times the diameter of said 
cylindrical transfer tubes; 

d) providing a first gas inlet passage opening into said inlet chamber; 

e) providing a second gas inlet passage opening into said manifold; 

f) Introducing a v^rized fuel/steam mixture into one of said inlet chamber or said 
manifold; 

g) introducing an oxidant gas into the other of said inlet chamber or said manifold; 

h) causing one of said fuel/steam mixture or said oxidant gas stream to flow axialiy 
through said transfer tubes toward said inlet end of said catalyst bed; 

i) causing the ottier of said fuel/ste^ mixture or said oxidant to flow from s^d 
manifold radially into sad transfer tubes through said gas entry passages; and 

j) maintaining a pressure differential between the interior of said transfer tubes and 
said manifold which will result in the radially ftowing stream entering said transfer 
tubes to be entrained and deflected into the axialiy flowing stream in the transfer tubes 
before the radially flowing stream penetrates the interior of the transfer tubes a 
distance which is about one-half of the radius of the interior of the transfer tubes. 

4. The method of Claim 3 wherein said pressure diff^-entlgy between the gas stream 
in saki fraisfer tubes and the gas stream in said manifold is only a few percentage 
\x>mt$. 

5. The method of Claim 3 wherein the fuel is gasoline. 

6. The method of Clam 3 wherein the fuel Is diesel fuel. 

7. The mettiod of Claim 3 wherein the fuel is mettianol. 

8. A method for mixing a fuel/steam gas with an oxidant gas to form an essentially 
homogeneous fuel/steam/oxidant mixture suitable for use In an autothermal fuel gas 
reformer catalyst bed, said mixing method taking place in a fuel processing apparatus 
which includes an autothermal refonner catalyst bed having an inlet end, an 



oxidant/fuel/steam mixing Nation adjacent to said inlet end of said catalyst bed, said 
mixing station including &r\ inlet chsunber, a manifold interposed between said inlet 
chamber and said catalyst bed inlet end. and a plurality of cylindrical transfer tubes 
extending through said manifold from said inlet chamber to said inlet &n6 of said 
catalyst bed eajh of said cylindrical transfer tubes having a plurality of gas entry 
passages in side walls of each of said transfer tubes, each of said gas passages 
having an axis which is perpendicular to an axis of said transfer tubes, each of said 
gas entry passages being spaced apart from said catalyst bed inlet end a distance 
which is at least two times the diam^er of said cylindrical transfer tubes, said method 
(x>mprising the stei:^ of: 

a) i»^ovlding a first gas inlet passage opening into said inlet chamber; 

b) providing a se(X)nd gas inlet passage opening into ^id manifold; 

c) Introducing a vaporized fuel/steam mixture into one of said inlet chamber or said 
manifold; 

d) introducing an oxidant gas into the other of said inlet chamber or said manifold; 

e) causing one of said fuel/steam mixture or s^d oxidant gas stream to flow axiaily 
through said transfer tubes toward said inlet end of said catalyst bed; 

f) causing the other of said fuel/steam mixture or said oxidant to flow from said 
msenifcM radially into sad tranter tubes throt^h said gas entry passages; Bn6 

g) maintaining a pressure differential between the interior of said transfer tubes and 
said manifold v^ich will result in the radially flowing stream entering said transfer 
tubes to be entrained and deflected Into the axlally flowing stream in the transfer tubes 
when the radially flowing stream penetrates the interior of the tranter tubes a distance 
which is about one-half the radius of the interior of the transfer tubes. 

9. The method of Clam 8 wherein the fuel is gasoline. 

10. The method of Claim 8 wherein the fuel Is diesel fuel. 

1 1 . The method of Claim 8 wherein the fuel is methanol. 

12. The method of Otgdm 8 vA\&&n said fuel/steam mixture is passed axiaily through 
said transfer tubes and said oxidant enters said transfer tubes from said manifold. 



13. A m^od for mMng an oxideu^t/steam gas with a v^rized fu^ to form an 
essentis^Iy homogeneous fuet/steam/oxidant mixture suitable for use in an 
autothermai fuel gas reforms catalyst bed, sad mixing method taking place in a fuel 
processing appa'atus which includes an autothermai reformer catalyst bed having an 
In^ end, an oxidant^uel/steam mi)dng staUon adjacent to saki inS^ end of said 
c^aiyst bed. said mixing station including an Inlet diamber, a m^lfoid interposed 
betwem said inl^ chamber and said catalyst t^ inii^ ^d, and a plurality of 
cylindrlc€d transfer tubes extending through said m^lfold from said Inlet chanber to 
s^d inlet end of said catalyst b&H e^ of s^ cylindric^ transfer tubes having a 
plurality of gas entry passages in ^e wails of each of said transfer tubes, each of said 
gas passages having an axis which is perpendicular to an axis of sad tr€insfer tubes, 
each of said gas entry passages being spaced apart from said catadyst bed inlet end a 
dist^ce which is at least two times the diameter of sad cylindrical transfer tubes, said 
method compriang the steps of: 

a) providing a first gas inlet passage opening into said inlet chamber; 

b) providing a s^ond gas Inlet passage opening into said maiifoid; 

c) introducing a vaporized fu^ strean into one of said Inlet chanber or sad manifold; 
d> Intrcxjucing an oxktant/stean mixture into the other of said inlet chamber or said 
manifold; 

e) cau^ng one of sad fuel stream or said ovM&nt/sXeam mixture to flow axialiy through 
sad transfer tubes toward sad Inlet &Ki of sad catalyst bed; 

f) causing the other of said vaporized fuel stream or sad o)ddant/steam mixture to flow 
from said manifold radially Into said transfer tubes through said gas entry passages; 
and 

g) maintaining a pressure differential between the tnt^ior of said tranter tut^ and 
said manifold which will result In the radially flowing stream entering said transfer 
tubes to be entrained and deflected into the axlally flowing strean in the transfer tubes 
when the radially flowing strean penetrates the Interior of the transfer tubes a distance 
which is ^ut one-half the radius of the interior of the transfer tubes. 

14. The method of Claim 13 wherein the fuel is gasoline. 



15. The method of Claim 13 wherein the fuel is diesel fuel. 



16. The method of Clam 13 wherein the fuel is methanol. 

17. The method of Claim 13 wherein said fuel stream is passed axially through said 
transfer tubes and said oxidant/steam mixture enters said transfer tubes from said 
manifold. 



